Abstract -A message-passing algorithm is proposed for decoding on graphs having short cycles. The algorithm, termed the "ordered subsets message-passing" (OSMP) algorithm, performs message-passing on a graph in which the measured data is partitioned into subsets. The OSMP algorithm is applied for joint equalization and decoding for two-dimensional (2D) intersymbol interference (ISI) channels. Simulation results show that the OSMP algorithm outperforms its unordered counterpart i.e. when the measured data are not partitioned into subsets. Concentration results proved by KavEid et. al. in [2] for a onedimensional IS1 channel also hold for the OSMP algorithm for a 2D IS1 channel.
I. ORDERED SUBSETS MESSAGE-PASSING
The idea of ordered subsets was originally proposed for speeding up algorithms, such as the Expectation Maximization (EM) algorithm, for image reconstruction [l] . In decoding, the idea of ordered subsets can be applied to break short cycles in the graph on which the message-passing algorithm operates. The idea is to partition the measured data into subsets and perform message-passing on this partitioned graph using only one subset at each step ignoring the messages from all the other subsets. Then have the message-passing algorithm cycle through all the subsets in a fixed order. This partitioning, if done properly, can eliminate short cycles in the graph.What results is what we have termed the ordered subsets message-passing (OSMP) algorithm. If the measured data on a bipartite graph is partitioned into mutually exclusive (and exhaustive) subsets, the time taken by the OSMP algorithm for a single pass through all the subsets will be comparable to what is taken for one iteration on the unpartitioned graph.
APPLICATION OF OSMP TO 2D IS1 CHANNELS
The discrete two-dimensional (2D) intersymbol interference (ISI) channel is characterized by its point spread function (PSF), h. For our simulations we use The observed data is R = h**X + W , where ** denotes 2D convolution, X is the matrix of encoded bits obtained from the error-correction code (ECC) encoder and W is additive white Gaussian noise. For more details refer to [3] .
The full graph algorithm [3] is used for joint equalization and decoding on the 2D IS1 channel by performing messagepassing on a three-level graph of the ECC and the channel lThis work was supported in part by NSF Grants ECS-0000434,
)
and ECS-9900159.
ISI. The channel IS1 graph has many short cycles [3] . The OSMP algorithm then partitions the measured data in such a way so that for a channel with an L x L PSF, any entry in an L X L block of the measured data has a unique label. Thus the measured data nodes are partitioned into L2 mutually exclusive subsets. Message-passing on this partitioned graph brings about an improvement in performance over the full graph algorithm as shown in Fig. 1 . The performances are compared to the performance of the low-density parity-check (LDPC) code, which is used for error correction, on an AWGN channel. The LDPC code used is a rate 1/2, block-length 10000 regular code. From the curves it can be seen that the OSMP algorithm provides a n improvement of about 0.35 dB at a bit error rate of 10 over the full graph algorithm. 
